Tumor necrosis factor-alpha decreases neutrophil chemotaxis to N-formyl-1-methionyl-1-leucyl-1-phenylalanine: analysis of single cell movement.
Tumor necrosis factor-alpha (TNF-alpha), a cytokine produced by mononuclear cells in response to endotoxin, inhibits neutrophil chemotaxis. We analyzed the effects of TNF-alpha on the orientation and movement of individual neutrophils in a chemoattractant gradient. Neutrophils, treated or untreated with TNF-alpha, were observed migrating in a gradient of the chemotactic peptide N-formyl-1-methionyl-1-leucyl-1-phenylalanine (fMLP) on a specially constructed chamber (Zigmond bridge). The movement of these cells was videotaped, digitized, and then tracked using a newly designed computer algorithm. The data obtained from this algorithm were then utilized to calculate distance traveled, speed and ability to polarize and migrate in a directed manner for each individual cell. TNF-alpha-treated cells behaved like cells not exposed to fMLP in that they failed to orient in a chemotactic gradient and moved in a manner similar to randomly migrating cells. This study provides unique observations of the effect of TNF-alpha on multiple parameters of PMN migration.